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Sample ckliveiy will bet by SM; or RN. An SOG or RN ia &lined at  a group of somplas that mud 
be reportsd l q t h e r  (may ir,dube UC rornplss), and my ame al the rubu~lmctor Sbontory 
over 8 panod of up to ?4 days, to allow for long-term rampUng when m s a r y .  Note that 
the SOG or RH genenlly arrive all in h wm day. pi8 subcontractor mrl met hdding Urns, 
mgardhss o! the fact that an SDGIRN m y  be dshered to lha bboontory o w  up to a14 day 
pencd. fh4 data due dale for Lhs entks SOGlRN will ba based on the h8t dey of delivery of 
sarnpbs for that SDG/RN. The Sampk Coordinator will drrtgnata the lempls nurnhan that fall 
within an SDG or RN, hmed on the mmpb mtncm that are to ba analyzed. 

I! is important lo undentand how LANL Ls defining a aamplo for purposcn o! this subcontract and 
how it relater to the SDG or RN (though not mhlad to sample anahisus prim), The Sample 
Coordinator cr IleM panonnel will u r q n  a sample number to each mmpb bow dehered 10 the 
s u b c u n M o r ,  with the appropriate desbgnobn of deteminat)ons to bs pdormdd on the template 
acwmpanylng the samples. fhs SDG or RN count is based on the nurnkr of dltfsrant sample 
numbers w i v e d  by the rubcctnP&clof laboratory. There may be mors lhan one 'doterminalion 
wrsgoy' lor a sample - e.9.. lor organks there a u l d  be 3 datelminalion calspories for one 
Earnpm (VO4 8M and peitjCjde). Them couki be several bottles delivered for the single sample 
for VOA, BNA ana p e r t i e  analyw. but ell would have the same a m p b  number on them, and 
vloy would count as one sample of the SDG. 

UNL reserves thu righ: Io order onatysat for s p d k  analytes under thew 'datmninalion 
mtegones' (such as a singls mctal or a limited list cf VOAs) for which the subntmctor w u M  
report only Vla res ultr requested but can be paid as If the entire determinelion category was 
ordered. The mason for this is lor ease o! data rsvisulldota asmsmsnl when lhera are rpecik 
contaminants ot concern Mentilkd by LANL The rationals for paymnl as i f  the enbra 
determination category were reponed is that the subcontracton are ;My set up in a mode to 
roubnety produce data on the gamut of onatytm wilhin a determination category (calibration, 
reporting lomu. alc) 10 that they do not save money by analyzing a limited list Irom Vle 
detarmmation category. No! withstanding any of the above paragmph, Ihe sukontnclor may 
olact to charge a lesser amount when a limited list of analytes is ordered - 3s may b+ propcis& 
under non-muline Jnalytieal sarvices. 

&I wrnples dispatched ftom IANL fiat may be from an arm of possibk rodimctive contarninelion 
will undergo radkbgical weening wlh the exception of rinratss and 8om watel' samplus. (?%e 
sobccnhctorwilt be paid the % increase in sampk analysis cost for radiosdive samples that is 
a g . W  upwl at sukonlrect award 1 W e n  available, vlts screening drta will bu provided lo the 
suhtonhctor. (Proceaures for radiologkal scnanieg are found in Appendix 1.) No samples will 
knmngty ba rent to a rubconlraC1~ that excued !he subwnlracfoh NRClagrbament stale 
license. Note that the s u b n w o r  is muired to provide UNL wi!h 8 copy of any naw or 
mned NRC licenser upon their mdpt Note also that all Laborntarns receiving sampks h m  
M L  that moy SS from an area of psribla mdioactivu conbmina'hn musl have an NRC fodlihs 
Iicenw. li a labontor/ conducts hair owr! radiological weening and determines the sample to 
be at background, the sample m a y  be sent lor analysis to a 'sistaf labontory mat is included on 
ths c o n m t  In such an event U N L  wiil not be resmsibk for any damages caused by 
in;lccunfa radiokgiwl sclaening by Iha subconmctor. Each tabomtory is responsible for 
cnwnng met such rhrpmenh are within fie ap~liejbla NRQagroemont stale .xgulaljons. 

Oespda the fact that ULW wll screen the samples lor radmctrvity prior to shipment, und will not 
kmingly  wRrf mmulas to th@ laboratory exceeding the NRC faallty Iisnso timit, It is the 
subwn~acto:'~ reipansrbilirj to manage any potenbal axcoeding of the Imnse limit due to Other 
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John Miglio, Ssmpla Coordinator 
Lor Alam National Labomtory 
PO Box 1683 

Lor Afamos, New Mexico 87545 
MS E-503 

or, if rsnt by overnight carher such as FeUsnl Expcors, 
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11.0. 

1.7 Mdilron 10 the unused simpler, LANL wi:l occep; for miurn wnplrr thal wore onaped 'as h" 
(such as rrmplor used for gamma rpacttoocopy) I! returned in the OdgKlal cmblnsr. Radioactwe 
dqestatsr sn4 awacts can a180 be returned It the redmw3lvity is greater than h e  measursd 
background by Vle tdnlque us8d by !he lakmtory,  However, LANL mll not taka bock 
kiardous wuls extracll and drgsstalrrr un!ess thy 8re Wkecttve, With the radbacbvity gmaler 
33n measured background. The subcontractor labratory mll be rarponriMe lot ensurfng that 
cnly lhow ndKlPCtwr extracts and digustala that rusult from LANL rsmplsr are rhjppd back IO 
W L  They m a t  be shipped back undur cham of custody &nd &arty libsled with somola 
numburn and a-alpis types, since LANL wdt need dear deftnibon of the wnsWuunWradbWity 
cl those ~xtncts and dqastates, If the subCOnmcior chooses lo return those extracts andlor 
dgostatss (nota Mat it ism 8 mquiremnt), the Sampla Coordrnlrlor shouki be conladed for 
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Sample anmtjm O r b s  for various combiftalkma 0: tumamurtd lim 0nd m t h t y  d4hwy of 
sampler (upadty) up to the mudmum for whkh ycu would Ilwe to be considered lor delivery, will 
be sstablirhd at rubwntncl award. This mwimum, whkh should k barrd on your personnel, 
equipment m! facility limimlionr (by tumrmund time) will be be basis far billing UrJL (This 
09fwnets that be hbginsr be volume of analyses vls lower Ihe rarnpb analyrlr prim). 

Note: -to wnd urnplm outing any month and pp u m p l n  w e n  
rmt, or no anrlyln w n  comphtod, fmm pnvloudy 8ubrntttwJ u m p k r ,  8nd dru 
packages rant, t h i n  will be LLQ p l y m n t  Jot that month. 

It!. SPECIFIC RECIUIREMENTS FOR ROUTlNE ANALYSES 
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In i n s t a m  wham VK dam accbprsncs criteria are not met, the rubcontractor is required to 
repeat the wmpb prsprrnlron endbr anatysb. I f  ula criteria are slit1 no1 mat 

is corntad by the reanatysit, LCIS rukontroctor ahould bill only for !he anrlyrb lhal meets 
aaesptance criteria and shwM not sand &!e dau fw Ute non.eccsptobb anrlyrla. I! hoNing t h s  
have expired m r  to the repeat of the samp;e prrparatbn or onalyais, tho kbcmlory should 
contact tha a m p &  Cmrdinator for 8 decisbn IS lo wbethsr to perform the njmt 

me subcontractor should bill lor both sets ol tnrlyaos. I? the pmbkrn 

VII. A W F -  - The subu>ntractor must maintain a QA Program that 
ensures &ne quaky ol lha d3ta generaled by the rubconmctor meets thr specilkakns 01 me 
chen: mere are many rlemnls of a QA program ma1 med 10 be wn8idarsd such as internal QC 
samples 10 chuck on instrument and operstor ptdmnw. use of conlrd charts to identify 
waning dgnals before thuy bscom probloms [a& for InSwnenl perlomunts, surrogate 
reeovanes, bboratory blank EontaminaKm. smdardt degradatmn, ele), opuralor mining - 
including 'rehsrhec training," inlemal cenilkatron of opsraton. Lntcmal auditing of laboratoq 
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3. 

4. 

5. 

6. 

- 
1 .  

8. 

9. 

10. 

- This persen must npon indepandenv to upper manageman\ 
and must not have any tundon directly invoked in the gonerelm of umple dot0 for this 
RFP aubntract  

Requires bachebts dsprw in cbemislryylrrciencsl engineering or squivalonl oxpenencs * 
2 yssn erxphrunce lndwjinq 1 year applmd sxmsnence with QA pnnclplst end pmtkes  
in on mrlybml bboratoiy. 

9 all muline sawices - Requires a Welor;r dugroe in 
chumrlry/sclancslsnginwsng + 2 yuan of expsrutancs n the area supmired. 

lor all routine sarvicas - Requires a Welots degree in 
chmistq/s&wAengineehg + one year of sxpsrknm on Ihs inshmnt  (or all in 
equivakn t expensnce). 

a Requires a high school 
d i m  + o course in general chsmislry (college &el) + one year of relevan! axpenance 
[or all In rslsvant experience). 

- Rsqultss  Bachelor's dugrw (or squivaknt experience; with 4 
coums in programming, informetion mnagemnt database management. or systems 
r~uimmonts anrtyair * 1 year expswnce In data or systems management including 6 
mnVls mth the progmmr in uw in the lobomtory. 

- Requires Bachelor's degree (or equivabnt experience) witr: 4 
courses in programming, inbml ion  management. database management, or systems 
roquirrrnsnb anabris * 1 year expenam in systems or application programming, 
Including 6 monVls with the programs in use by the laboratory. 

w v v  - This role is in 
rsspnw to a DOE policy &cumant m!ng that '...any c a n m  placed with a contractor, 
subcuntnctor, agent, analytical Lalroratory, or similar o rgmk~~ion  expected to receive 
holordous or radloacttve malenals must have on ib staff an individual who is 
knowledgeable In OspoNnsnt of Transportation (DOT) hazardous mattriola reguteljons." 
This applios olso lo shipment of smplss (mlurn to LAM) the1 moy be hoxordous or 
mdioeclrve or found fo be mh4d wmw, his Individual(s) shall be idenWed in wrlting in 
any propcsl submittal. A background statement of this indlviduara qualifications, along 
with copies of mining cur'jfkares or any other documented wurtd ol mining or 
sfblbluhment of knowledgo of ttra DOT hazardol's materiafr regulations, must 
aceernpimy ths prospos.$~l or bid.' Note: &?is is a m. not a pasilior,, and can be 
caamsd out by any quaPtM staff msmber[s), 

XI, SPEelALCOnMI)NICATIQN - There m y  bs Instances when a lab00ra:ory's aMli!y lo msst a 
speciFic 'EQL" or 'EDV on a sample is c f ~ t b l  becauls of an action threihok! (usually called 8 
'scrcsning aclm level - SAL' at LANL). The laboratory will be informed of this situation by 
Sample hl8nagOr~nt. with Me raquast that the laboratory notify thtl Sample Coordinalor when 
mtnx prcbkms impair the ability to me01 that EWEDL 
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I .  

fho enalyt#rl dnb geMnt ld  by the rubcontnctw under Mi8 subcontnct will be us8d to 
da!s.rmne If VHm are mewrabk Wmntrawnr ot the targeted inorgrnks vlet mll rqurrt 
mrnsdlam. 

L- 
fo!lw~ng o n  the wrnple wupon’jon prceduns lhot are appropnote for urn. The most r w n t  
MM OF W d J B  rhoukl bo urod. Anemalnwly. CLP sample prepanlion p m u r o s  (from 
Sbtomnt of Work ILMO3.C) may be used, If spproprrote for the mavu 

Stv4010 Acid digesthn at aquoous samples and axlmc3 lor 101111 metals !or anatysis by flame 
&Is or ICP. 

SWO20 Acid dg8sWn of squaous samples and wtmcts for lolol muls lor analysis by l u w  
MS.  mVI the sxwplm of As and Se, whKh 913 Io k pmpared according lo mthcda 7060 and 
740. 
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. 

Mercury 0 2  0.1 

Total Cyanirk 10 0.05 

Soil E O l r  tor Cold Vapor AA are bmed upon 8 0.2 gram srrnph laken to a final volumu of 100 
ml. 

Sail E D b  for CLP ltM03.0 mrthod 335.2 (CN) M based upon a 5 gram mmpk takun to a final 
volums sf 250 mL 
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For ICPAES. Uro ICV Solut.toon(r! mus: be run at each wevrlsngth u r d  for 
analysis. f w  CN, the ICV starnard must be dirlllkd. The ICV tor CN also 
WNQS 8s 8 bbon!ocy COfIlrol smpb: Vlur it must ba distilled wlfh the Wlch of 
samctar anrlyred in ouocism~ w ~ l h  that ICV. 

b. Continuing Colibmbon Veriftcalion (Ccv) 

To ensun dibmhn w r a c y  dunng each snatywl run, one of the folkwing 
standards am b be used !or conbnuing cali6raWn vedkation (CCV) and must be 
anatyzed and reported tor wary wsvsbqlh used tor Vls delomrnalion or each 
arwlyts. at a hequsncy of 10% or every 2 houn dunng an analytical run, 
whtchsvvf is mort? fraquent The ICV can be conskhr8d vlo fiat CCY in fie run 
when ealculoling ttequsmy, The utandard muri also be enriyzed and rsprtod 
after the Last anatyml sample. The anolyta anmnmlionr in the conUnving 
calrbnlron standard must k one ot the fo lMng rolubctns et or near the mtd- 
range hrls 01 :he callbmlron curve: (1) EPA Solulionr, (2) NlST Sfandardt, or 
(3) a Sukunhctor~pmpmd standard wtulion. 

l!Jlw!a 
tdawl lLuxmkLu Hub 

.smsm Llmir. umir 
ICPIAA Metals 30 110 
Cok Vapor A4 MWCUry 80 120 
Ofher Cyanide 85 :15 

mc same conbnuing calibmlion 5';lndafd nust be used Ulroughaui the analytical run lor a 
Sampk Oslwery Group. 

Each CCV snatyzcd must reflect Yro coodrlrons of analysis of al! osscciaied analylical 
sumplss (VIS preceding 10 anaiybcsl samples or *e preceding anelytrcal samples up to 
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2) It any analyle conwntrabn in the blank is above the €01. the lwest 
conwntmtien of that onatyts in Vle assodated mrnpbt must tw! l o x  the 
blank concsnmlion. Otherwh, all sampbs assodated with tho blank 
with the anolyte's concenlrabon h '3ran loit the blank anceniralbn 
and above lhe EDL, mil k rsdigaslbd and roans@d lor lhat 8nrlyle 
(excupt lor an Iduntified frsld Mank). The sample concentration is not to 
be cmeclud for the bbnk value. 

3) If \ha EoncentrPhn of the blank is below the neggativo EDL, lhen all 
samples reported below 1Ox EDL assoclaled with the blank must ba 
rsdtgestsd and remabed, 

J. 

To vedfy intorelament and background correction laclon, (he Subconmelor must analyze 
and mpon me results tor the ICP Interference Check Sample at the beginnlng of each 
anolytrwl run, but not before lnittal Calibration Vaflfalron. 

Resutb for tho ICP analysis of mho ICs dunng lhe analytical runs must fall wthin the 
control ltmil o! t20% of ma we valuo ior the analytsr Inc'udad In the tnlsrfuroncu Check 
wmpk. If  net. reono&e the anatytlcal ssmprss analyzed since the last acceptable ICs. 

I! h e  voker lot enotj'res cunterned in Ute ICs and enaJyzsd by ICP are ncl supplied wit! 
fhhr ICs, the man must ba datermined by lnitully analyzing Vlr ICs a: least h e  times 
remttrrsly tor me prmcutrr onatylea. This man Qstrtmlnalron must bs made dunng on 
olrirvbcal run where the rasutts for t4e prwlwdy suppli IPC met all ~ u b c o n W t  
spec~ficalmcls. A~~L!&&Y. me result of VIIS Initial m a n  datumnation is 10 Sa uacd as 
the true value lor the I r h b m s  ol the\ solutron (Le,, unbi the xrlubon IS axhoustad). 

Indmwndsnl ICP Check Samples must k prepared wlh inlsrlsmanl snd analytcr 
concanhlmns nt the levels rpsofwd a Tebk 2-lnlerfemnl and Anrlylt Elemntnl 
Concenwawnr Used lor ICP Intsfferenca Check Semplo. Ths is tho mtnrmum ~ l t  of 
mioderams Inel must be compensated for. Due to venation In sarnplo m a w s ,  other 
interteroncas may be prasant. Suhnlmcior labontones are encouraged io wrrect for 
os many rnlerfsrencss 8s practmblo wtth Lhorr ICP inrlrument 

me mean value and standard deviaKm must bo estaSlishod by i n h q  analy:ing b e  
Check Samples ill Laart h e  bnws rapabtnsty for oach pamnwter, Rosutis muit tail mthin 
Me mm! lmt a! L!Q% of Ihe established mean valuo. The m a n  and standard 
dsvrawn must be reportee m the taw dab. 
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4 1 .o Al 500 

Ba 
645 

cd 

co 
Cr 

cu 
Mn 

Ni 

Pb 
V 

zn 

0.5 ca 500 

0.5 Fe 200 

!.O Mg m 
O S  
0.5 

0.5 

0.5 

1 .o 
1.0 
0.5 

1.0 

The mrtyls spike must be added in the ansount given in 'fable 3-Spkhg levels lor Spike 
SIrnpk Anatyoir, for each e k m t  onolyzcd. Note: SM Tam 3 footnoks for 
concmMtion l#elr and rpplbhnr. If  two orilytml m a d s  am used to obtain tne 
repo#d values for he sam shmtnt mt!h a Sample Dolnclry Group (1.c.. tCP, GFkA), 
spike srmpks must be run by each msfhod used. 



whem SSR Spikad Sam@ Rssuk 
SR m Sempld Rasutt and 
SA Spike Added. 

The units lor reporting spiko sample reruts will be idenbat! 10 those ured for reporting 
sample results (Le., us/; Iw aqueous and W g  dry weigh! barls lor lolid). 

23 



TABLE 3. SPIKING LEVELS FOR SPIKE SAMPLE N W Y S I S  

Bururn I 2.060 1 4 0 0  I I I 
. 

Wmlum 50 10 5 1 
I I 

Calcium 1 .  I *  1 
Chromium I 200 I 40 1 t 
Cobah I s c j o  I loo 1 I I 

Lead 1m f loo I 20 1 4  I 
Magnesium I -  
Mrnganess I 5w 100 

I 
W S l  500 9 0 6  

Warrium 

iebniun 400 10 2 
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'No rpike ;bQuired. N O m  Elemsnts witnout rpke Wela and not dewgnaled 
wlb an astemk, must be spiked at sppropmte kvels. 

6. 

; One duplcate sarnplo must h amtyxcrd from each group of wrnphr or B srmilor melrix 
type (Le., wrter. wtl) tor each Sompb Dalrvery Group. Duplicates connot ba avemgd 
for rcpomnp. 

The mbtrva percent aifforencos (HPD) tor am componon: are cakulalad SI lollowr: 

'he MSUI~J of tho duptm~e samplo analyMs must be raporled in UL for aquwus 
ssrnpk5 and n-@Rg dry werght bash lor SOW onginat and duplicate rampbas. An 0dvisory 
control limit ol20% f9r RPD IS appropnalo for onginal and duplrcolo romplo values 
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7. 

H muhjpb instrumants are used !of tba onrtyrir of an elmwnt wmin a Ssrnpk Delimy 
Group, Me h i g M  MOL must & used !cr rsprting concentratton vaiues for that Sampk 
Delivery Group. 
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h ! e W s  3510,3520,3Y0,3550 or 3580 can 'w u C A  tor aampbs rubmilted lo; organoctrbnne 
wticidalArockr analyws. An ovrniaw al mars extrrction msWr and guidance !or muthcd 
s e l d n  can be bund In mtbod 3300. Go1 permaation chmtography (method 3640 or CLP) 
andlor othw clsanup procsdursl must k perlonnsd when the nature of vle ramplo rbqufres it 
(SWL3600 prwidas guidance on clamup u~agolprocadums). 

111. - fham will be a combination of hardcopy and elecuonlc 
delrvombkr. Seaion It.& Data delivery mquiramsnta, 01 lhlr Statement ol Work 
delrwibw 'so alectronk dativefables lor both lollial and later term. whkh is supplied by 
the Ssmpk Coordinalor. 

' 

Tho hadcopy delhurabbs are as follow and must be in the bllowing order. chronologically 
arranged, by instrumant and !or both columns: 

Capias of pesticide c!!romatograms labeled with the sample number, volume Injected, 
data and lime of anatysis, CC column identihlion (by stationary phasa and internal 
dlemtef), GC InrVunrsnt idanldkalion, compund names of analytes identified (can be 
on a printout of retention bmes i! ratenuon times am on the peaks.) This must be 
prw9ed lo: both calumns. 

GC tntbgrabon reporb or data system printouts 

For pesWsjlhoclors !hat am confirmed trj GCIMS, wpies of chromatognms, taw, 
backymund-subUacfed, and standard rdtrmw spectm o! target compounds identifled 
am mquirab. For mulljemponsnt ana!ytcs lhe mass qxcm of 3 major peaks are 
RKlUirab. 

b Extraction benchsheets including GPC standard data (benchsheet) if GPC was 
oe&rmad. 

. Chromatograms and data system printouts for a:l standards. A Ofinbut of nlenlkn tirms 
and cofrespondlng peak amas (Or peak heights) must h Included, as wall as labeling 
described ucder sample dab (sample nurnhr shoukl identity w h l  kind of sbndrrd il is). 

. Peiticrds GPC Calibration Data - UV deledot traces showing peok Mot correspond lo 
the compounds in the psswdo cafibntron mix. In addition, sbrl, collect, and dump lima 
must be cisarty !abeled on the calibration pnntouts. 

For an intenm pmod while LANL is cornpisting ifs €00, the 4olMng CLP forms am 
required: Forms E, 6F, 7E. and 7F. Sae Section I1.B of the General Requirsmnls, last 
pafW@Ph. 

Blank dab. in chronolcgical order, by lype of blank. 
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1 

0.70 

0.90 

0.09 

0.05 

0.05 

0.50 

5.00 

7. bo 
200 

7. a, 
7-00 

7,00 

7.00 

7.00 

This factor js kmd on no GPC deanup. lh factor will vary for soit samples !hat undergo GPC, 
band on the GPC equipment used (volume of extnct put through GPC). The bbotatmks sbcuki 
adjust the final volume of the GPC e m  10 keep mab air factor no > 66, tf pordbk. 
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E3TIMA"EO QUANTTA'TION LIMITS ( E Q b )  FOR 
PESTICIDES AND AROCLORS 
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0.05 
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0.05 
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0.05 
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~ 

Bb(2athy!hexyl)phthrla!e 0.01 0 NOM Nonr 

Bmo(a)an thnc4na 0,800 20.5 ~ 2 5 . 0  

ChfYWfM O.?OO 20.5 9 5 . 0  

0Ln9ctyIphVlllota 0.01 0 None Nono 

&nro( b)ftwnnhne 0.710 20.5 9 5 . 0  

1 

I T a w t  compound8 
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!ob00 (20.5 I D . 0  I 

0.010 ! N O M  JNOrw I 

I 

0.400 120.5 lZU.0 I 

0.010 iNm honr F 

FImWmrre 0.w 20.5 9 5 . 0  

pYmn+ 0.m 20.5 S . 0  



~. . 

~m r20.5 
. r9a.o 

r 
4-hkthylptHlnol 0,606 20.5 225.0 

N-NWDi.proWLPmiins 0,500 20,5 9 5 , o  

4 6  



. 
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3. lnfemrl Sturdudn - 

4 4  



1 97 
f€M 
lpo 
278 
365 
441 
442 
4 4  
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. CLP form 5 oerrnpuier genaratd report 

I f  TICS are rsquritsd and ?ICs am bund in the blank, include the G m S  library rsarch 
rW3-a. 

& t f  them are requosted me sukontraclor WlJl be prwkbd 
w i h  inrtruclkns tor splking. 

labontMy Conrrol Sam- (LCS) = for LCSo anawed In asmdatlon with WL samples, me 
chm~mlognrm and qunnlttrlron reporb are required, 

Exvoctkn benchsheets including GPC standard data If GPC was perlormsd. 

Rasutb, including EQLr. must bu reported on a dry weight baris. 

Noto: All hardcopy u m p k  dub must bo Ieglbk and c'Hirly lrkkd Wtttr t h m  U N L  umplm 
numbw, lub Ilk IO, d a b  and Umr of analysb, mnd OCIMS Inrtn~mrnt ID, Compound n i m m  
murt k ckar)y markwi on all mpctn, Hrrdcopy ttrndrrdr d u b  rnd mw QC data murt h 
t.glbh and chrdy hkhd wtth the lab flk 10, date and tlmr of anawlm, and OCIMS 
1 na trument I P. 

IV. = It Ir important that the bbonlocy pumnnal lolluw 
Good Laboalory Pncticsr L!roughout ail operalions Involved in the Wyw of u m p h .  
Refer to SW-846 chmptsr me lor gama1 qwlift w \ m l  rsqulrsmnb lor ramivokh 

organic mslyria. In rdditbn, the QC requinmnb lislsd undar "Accapbnw CfitsfW 
must k tdlowsd and ahma me!. Fallun to m t  crttoria npuf rn  nanutymlr of 
rrtocirlod mampkr undor rccopbbh c&rrlr. 
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10 

10 

13 

10 
50 
30 
20 

10 

10 

50 
10 

I O  

10 

10 

50 

10 

10 

10 
10 

50 
10 
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I 

10 

20 

20 

io 
10 

10 

10 

10 

10 

70 

$0 

10 

20 
l a  
10 
1c 

I O  

50 
I O  

50 

10 

10 

10 
i o  

10 
10 

19 

t O  

10 

10 

10 

10 
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111 - 3 P N  

1. ovshtlfw - b u s s  of the history of weapons des@ at Lor M m o s  National hbontorj, daring 
mck to vls Manhattan Prop3 In 1943, them Is mason IO believe that some sitsdAeM unita 
involved in OOFs Environmsntal Restoration Program mry contain dslectabk conwnhlionr ot 
wmLvolebb organics that may have b m  used during research and developmen! of nuclear 
mapans, cunvsnbonal weapons and novel mettrialn 

The analytical data genentsd by vle subcontractor under this rubccntrect will be used to 
determine if than are mesurabb conmfltntions 01 the targeld ssmbvobthe orgmlc compounds 
tha! will rsquirs mmdiaim or long term mnimng.  

Sample rrmtncsa tha! the rubconhctor may r w k e  include, but ore not limi!ed to water, wasid 
w m f ,  &I, rludgrr, traps, filters, and oils. 

Tho methods cited in thb sacw aro rnethodt of the United States Environmntal Prohction 
A~oncy (US EPA). Target compounds a.'b those requrrsd IC mt New Maxiso Environment 
0ms10n or U.S. &FA roggulalory Mquirsmnb. 
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1.2-Oibrcxw3-chkrop;ne 0.010 

System Monitoring Compounds 

Hmmoflwhmene 0.200 20.5 9 5 . 0  

T ~ f ~ e = d B  0,010 None INonr 
D i b m m f i i ! t h s n e  0.310 None NOM 

I 
I 
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mnr-l,3=Dkhkroprownr 0.100 20.5 

lb3.Dicht0tWCWW f 0.100 1 20.5 

22s.o 

225.0 
3 

1 Tolurne I 0.403 I 20.5 I 225.0 c 

1 . 2 * D l b m t h M  

TetriKhkrosthnr 
I. 

1 . 1 . 1 . 2 - T e ~ h b ~ ~ a r w  0 .~00 20.5 525.0 

Ethylbanzine 0.: 00 20.5 *,25,0 

Styrani 0.300 20.5 225.0 

0.1 00 20.5 9 5 . 0  

0.200 20.5 225.0 

n-Propylbanrsnr 0.100 20.5 9 5 . 0  I 
, 
2 4  hbmtdu+ns 0.lOc) 20.5 225.0 

36 

4 4  hlorotolwne 0.100 , 20.5 225.0 



Acrtbm Io.010 I t4oM I Norle 

I.llbidrhro+lh.nr 

I ,Z-Didr- I 0.100 I 20.5 1 9 . 0  

f 0.2s  120.5 1 5 . 0  

.2-Dic)lbrocwoprm Io.010 1 Hone I Idon8 

is-1 ,%D&loropropsne 0900 20.5 9 . 0  

m b m m  0.344 20.5 D . 0  
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SnJ 
a i - w  
74-12? 
80-120 

Wh.n I n- occum. b t h  wb of d i u  am lo k WuW. 
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Laboara~ory Control Samples (LCS) - Icr LCSs analyzed in atsdatkn with VVJL 
sarnplss, the chromatograms and quanlrtaaboii reparts are required. 

Data must bo fopoflad on a dry w q h t  basis. 

pH for all equevus sampks lor voLNes onalysis must ba recorded and provided with 
hardcopy unUl such tima as it is incorpotated into khe spreadsheal 

dolo: All hardcopy u m p l o  dab murt bo Irglblr and clrrdy Irblrd wlth tho J A N 1  
u m p k  numkr, Jab flk IO, dah and tJm of anatyrls, and OCfM8 Inrtrumw~t ID, 
Compound n a m n  muit ba clrrrty marlced on dl rpectn. Hirdcopy rtandmlr data 
and rmw QC data murt h Irglblo and clerriy Irkled wkh tho lab nlo ID, drtr and 
tlme of rnrlydr, and OCWS Inrtrumont 10. 

IV. - I I  is important that the laboratory personnel follow 
Good Laboratory Pmactices throughout all operalions involved in the analyses 31 samples. 
Refer to S W a 6  chapter one tor general qualily controf requlmmenls for voiaUk organic 

analysis. Fallun to mwi crltrrla nqulnr nrnrlyrlr of ~ 0 ~ l J t r d  rrmplos under 
accrptabtr crltrrlr, 

llCatnr spike and maw spike dupliwle analysis will be mqusslsd 11 needed. A sampie 
will be submitlad to be used as ma mmx media if mlrix spikes are requazted, wi!h 
clirectlcn on ana!ytes to spike. 

1. Instrumants Pcdomnce Check - 
Tho mass cjlibnrlm and resolution are venfled by the analysis of the ~ n s V u m n l  
performance check solulion, p8romonuoroknrene (BFB). The instrument pcrformanco 
chech Jotutrjn. BFB, must be inpcted at the beginning 01 a3ch 12 hour period ol onatyds 
and must mt Ute followtng ion abundance cn:oria: 

50 
75 
95 
96 
: 73 
I 74 
175 
176 
177 

8,O to SO,O% ol mass 95 
30.0 to 66.0% ol mass 95 
base peak 100% rsla'wc abundance 
5,O to 9.0% ot mass 95 
lass than 2.0% of m s s  174 
5c.o to 120.0% of m s 5  95 
4.0 to 9,0% ol mass 174 
93.0 to tOl.OK o! ma55 174 
5.0 to 0.0% of m?ss 17G 

C. 7 lnitwl and Continuing Calrbnbon 

Proparc 5 aqueous lnibal wlibrabon standard solutmns wnbining all ol tho purgeable 
targel compounds and /system mnitonng compounds (also refanod lo us 'eurrogatss") 
at 10,?0,50, IOU, awl ZOO UglrnL concentmoon. II is required Ihnl all 3 of tho xykna 
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e Sample data (chromatagmrm, qwntitotion reporb, and spcetra) for all re- 
anabm. 

. Chromatwram and quantiWion report for all mdards associaled with tne initial 
and continuing calibrations. 

c CW volatib forma 6,7, and 8 (initiirl and continuing calibration Vandards and 
inkmrrl smndatd QC summary) . 

For bmfl;rombersene (BFB), for each 12-hour period, for each G W S  instrumm 

Mars listing - % relative abundance 

For a period of time u n ~ l  mt LANL €OD indudes compiete electrtnic reporring 
capabilify , the foilowing orga..rics hardcopy deliverables are required in addrtion 
(See last paragraph of 11.8 of the 'General Requiremen&"): 

I CLP form 5 cornpuler-genoralcd report 

- in chronological order. 

Chromatograms and qwnmiion repods 

. Raw spectra, baekgwund-rublracled spectra, and reference siandard spectra for 
target compounds idtntifrad and any compounds noted as false posrtives by me 
analyst 

. .  3 - if thy ape requested, chromstopms and 
quanlrtation reporb are required. 



5 
5 

5 
5 

4 .  

5 
5 
5 

10 

5 

5 
5 

10 
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. 
5 

5 
20 

5 

5 
5 
5 

5 

5 
5 

5 
5 

5 
5 

5 

5 
20 

5 

20 

5 
5 
5 

5 
5 

5 

5 

5 
5 

5 

5 

5 
5 

5 

5 
20 

5 

5 
5 

5 

5 
5 

5 

5 

5 

5 

5 

5 

5 

24 
5 

20 

5 
9 
5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
5 
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The analyfxa! data generated by tbs aubconlrsctor under this subcontiact will be used to 
detarmrne if there am masunbk eoncentfalions of the targeted volalib organic compounds that 
wit: mquim rsmudiolrcrn or long term monitoring. 

Sample mabicar that the suwntractor may receive include, tu t  are not limited to water, waste 
watvr. dl. sludges, traps. nlrers, end oils. 

The methods Cited In this lection rn mall!ods of the Unttsd States Environrintal ProtectJon 
Agency (US EPA). Targal compounds are those required to maat N w  Mexico Envimnmen: 
Owision Of U S  €PA mgulelory rtquinmnts. 

Ea' 3 
Water SoiVSoiidS 

Vohblc Organic Compounds w wa 
Chbromlham 10 10 
Vinyl Chldnde 70 10 

Emmomthane 10 10 

Chlorwthane 10 10 

Acclono 20 20 

trchlorodifluomwhano 10 10 

Icdomrnne 5 5 

TnchlomMRuorw Vlsm 5 5 
5 
5 
5 

5 

5 

10 
5 

5 

5 
5 

5 

5 

5 

10 
5 

5 
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9. 

10. 



. 

bvsls containing lh, large1 compounds nd sum 
is nqulmd. One kvsl at a concsntralton equal to b e  nbmrec! quantihtbn limit [based 
on VH coxanbation In the finat volume r p d d  in b e  prspontkm msthod wim not 
dt!ulion) Is rspuirad. Tho other concenwliorr b e l s  rhwM cornpond lo Urn worWng 
n n p  of Pie detector. 

The % RSD over the Initial calibration range lor the calibration factors must be I 
20% for rtl target errd surrogate compounds. 

For muhiamponant snaJyles, 8 calihlron factor for each of 3-5 major peaks b 
required. 

The hvo surrogates to be used am tetrachlommxjlane and decachbrobiphenyl. 
Rscovsrj rhauld be reported as a percentage end must bet within 5O-lBoCIc. Recovery 
outside of thew limits will require re-cxtfaction and rranatysis. I f  t9-e tlmits are 

53 



54 



3. 

4. 

5. 

6. 
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81rwkkw- 

HMX 2 2  
RDX 1 .o 
t3STNB 0.25 
130NE 0.25 
r n Y t  0.85 
N9 0.26 
2Jt37"dT 0.25 
2ADNT - 
UDNT - 
260NT 020 
24DNt 0.25 
2MT 0.25 
4NT 0,25 
3NT 0.25 

~mo3ro) 

sw.8330 (11192) or 

U S A W  AUGUST 1988 RNERSEG-PWE METHOD FOR THE OETERMJNAnON OF 
EXPLOSNE RESIDUES IN SOIL 

lraar 
0.84 
0.26 
0.1 1 

0.1 1 
6.02 
0.31 
0,035 
3.w 

- 

- - - - - 

blkh 
14,O 
7.3 
4.0 
6.4 
8 3  
5.7 
9,4 - - 
13.0 
20.0 
12.0 
7.9 
8.5 
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USATHAWAUOUS" lob9 REVERSED-PWE METHOD FOR "HE DETERMINATION OF 
NITR~UAINIOINE IN SOIL 

U!%T?+AMA MEWOO FOR WE O€ERMINATlON OF tflTROCEUUOSE IN WATER 



c 
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'i. 

A mlnimum of 3 wncmmbons of the target b l ~ l y t b i  ana aurtdgate(s). wth one of me 
rbdards at a mcenlraMn qual to me estrrruted qurntrtatiOn I d t  is required. Othor 
concsnhlknr should define the expected nnge of conconmtisnr in !!!e urnpias. K 
RSD must bs QO % over vls worWng calibratkn range. Either a crrllbralion c u ~ e  or a 
mingle respnse factor may be us&. 

2. 

Tha retonlion lrme w i n d m  for all anaiytbs and surqales for each HPLC cclumn is 
sstaablshed horn the Initio1 ealibratron by the following method: 

a. 
b, 

C. 

Moka three injections ol all standards within a 72-hour period. 
Cakuhte !he man and standard dwiatron (9) of the re!ention times ol each 
anelyte and surrogate. 
Establish the retention time window as i 3 p from :he m a n  retention Urn. 

Meon ntentlon limes of all analytes and surropetes lrbm thrw injechnr ol the daily 
standard must fall within the ralentlon time windaw eslablirhed by tbe initial callbrathn cr 
a cldw initial calibration and ertablirhrwnt of a new retention time window must be done 
3abm running the samplss. 

If he dally standard reknhn Urns are accsptabk. !he m a n  of the relention t h r  1% 
used as the midpoint of the rstenlion lime wndow for that day. The W t h  of the Wic;dow is 
the i 3  p found in the inilral calibnlon. 

All su&sequsnt daily standards at midpoin! and and of run must fall within Me daily 
mtentbn trme wndow. ti any analyts of any daily calrbralion tails Io bll within the daily 
ralenlwn b m  window, a new inilial calibntwn must be wrlormed, 

3. 

A doily calibrabn standard is prepared at a concen&fatjon midway between lh0 
concentrations crl ths Initial tlandards. This rhandard is run before the sampler 10 check 
ma sonditron of the HPLC. It is aiw run nRar each group of Ien samples. and et the end 
of he  run to ensure system stability throughout the ana!ysis of Ihs samples. Rerponse 
factors lor each analyts mus! be obtained from the pailk height or area and cornprtw 
wivl thu man rusponle fs~rom oblaincd in the initial calibnrlion. Tbe response factor for 
!he derty CalibraUons must agree mihin 215% of '3e response lacto: of \ha inithl 
c p l l ~ t !  (*lo% for nttroguanaine nnd tetmons). Corrective actron to the analyljcal 
system 0: a new inibai wlibratm must be perlomd if these crilena aru not met 

4. 

Complete system padomnca will be monitored by using P laboratory control sample. k 
-of 7 to 10 of b e  analy:es plus surrogate equal 10 l o x  EQt of that 
establuhsd lor tne anatytes is &ded to the minx to be onatytad. For water samples, i t  
IS aCdad to orgenlc free reagent water; and for soil Mmples, rt is added 10 standard soil. 
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.5. 



. -  
I *  

. NlST traceability lor rlnndhrdt 

w. Ourltty Control (QC) nqulnmmntr 

I t  b important tnot vls lobmtory panonnel f o l k  Good Laboratory P m W  !hmqhOut 
all opemWnr nvolwd in Ute amtywr ot samples lor tadloisoolopas and met !hay minbin 
an infsmrl OC prognm that Is rsiovanl to !ha onr!yses under wnrbornlron. 

LsborPtonrs should observe the gulclanco of ma Gcad Automated Labonlory Pf8ctmr 
(GALP). EPA Dec4mbar 28.1990 d r a t  awmwnt in their handling electronic likr 
reprasenbng sample taw dab, sample processed dab, and inrYvmenl cshbrnlmn and 
conRpuraboon intombon. 
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4. 

7-r recovefie8 lor 
. h s  than or equal !o 11 0%. 7-r rscrweries for other than Jpha m m  shall 
be greater Lhan of euw; lo 40% bvt krr ttm of q u &  !o 110%. 

mM2crs shall be greater than or equal to 30% W. 

CanWr rscoreriw shall be equal to or greater then 40% But less than or equal to 
110%. 
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c Method blank 

d. Lab Control Standard [LCS) 

e. Ltalnx rpikes (MS) 
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MDA = [4,65 (BKG)’’ + 271m EFF V - 7;’YJ 



h. 

1. 

vyhcrs B lab's verikalion of the rchity ol a NlST trocsabk standard 
Indicates I I  n o b a b b  dwirlion from Me ceSrtinsd value, the lab bhoukl 
consult with tho provkhr e b t  VM probbm. Howover, except where 
pbmjned homin the lab shall no1 use o value other Vun b e  decay 
corrected c4rtMed value. 

Resalts fof soil rnatfker arhell be mpofldd on a dry wslght basis for all 
pammlen sxcepl Inlhrn. 

Unkas hereh rpedfkd, the soil aliquob uscd in wet chemistry techniques 
shall bo 8uk4ecled IO a total dlgsrtlon of fusion prior 10 analysis. No other 
homogenization or SEI exclusion slops are required, 

a. 

b. 

c. 

d. 

e. 

Tbe prssence, evoluatbn, and cxptanation of any unuaual paaks, grurkr 
tnan 10% of lhs tracer peak, beyond those of vls Uawr and expeaed 
aralyts peak should k included in the repon narrative. 

The area Counts of an anatyte or tracer rsgion ahoukl be determined by 
lntegmlion ol cOunU in defined ROI unless t!e number of counts In the 
respective ragbn exceed 25. In Vle sltuation where the a m  counts of a 
reglon exceed 25 peak fining algonlhnu m y  be us&. 

Labs using uranium232 as a mcer in q u e n l b l  isotopic uranlunVfhorium 
doteninations should bke steps to minimize the contrtbulion of thorium. 
228, from uranium232 decay, in Ihsir reported isuolopic bonum resub. 

Each alpha spec 1CS should conlain srrfkidnt activity, as required berein, 
of each isotops to be quanlified to yield a9 useful result Tho axceplion to 
this will be uranium235 in isotopic uranium analyses. 

In the case of analysis lor isotopic uranium only he uranium234 and 
uranium238 wiil be subject to the LCS and MS rwvery cnlerle. 
Howaver, khe amount of uranium235 a the LCS and MS spike as well as 
!he uranium-235 rosults lor lhe LCS and MS snall still be reported. I f  the 
uranium apiie rclution wnslru ol enriched uranium 4th elovaled kvah of 
uranium235 then the LCS and MS recovery cnterta will olx, 8ppty to 
uranIum235. 
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a, 

b. 

C. 

d. 

8. 

f. 

g. 

h. 

1. 

Labs shhouM m p t  lo use a soit mmpb size sufkient to, considering Ute 
riampls soil moisture, allow e.xtn-=tioll of the newssaty volume af nawe 
soil moisture for counting. If the avaibbb fampk rizufhl mistun 
requires the addition of dead water this added aliquot Wl be accounted 
for in the cakulation of the native soil m0istu.s ttitium adrvity. 

SamM aliquo& of aqueous samptes shall be dirtjlbd pricrr lo anatysk. 

a. The i- to be q w n W  and Wir rnpcc&de energies. abundance& 
and holl-lifsr will be supplied by ML- fheap. isatopes and the above 
qwnthhn information my be updated on a periodic kria. 
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b 

c 

d, 

C. 

1. 

9. 

h. 

I. 

I. 

All holcpes nqwbled by LAN!. nsad MI ba included in tho LCS 
de  f rrminobon. 

The Lnb SOP !or 30 gamma annlysis should indlc;lIo the soiwaro cn~aria 
used to omlyzo vlo roporlud rpsctn. The lab SOP rhauW D J X ,  provHa 
Iuungr of mluvant solhvsro macros useQ in Ula o c q u ~ r f ~ d a n a ~ y r i r  of 
rpac(so. 

The use 01 cuff~p1um-154 and -155 JOUI~CS for calibnlmns UW in the 
qurnbbwn of W L  mmcles IS no! perrnimd. 

The etrcicncy EalrbnWn swm shall haw omissions at the folkwing 
ilpprorrrmatc OnOrgias produced by tho indcatsd iwtopo: 59.5 kaV 
(amsnuum241). 88 kOV (w3"ml09). 7 2 2  k0V (CO&iIlb57), 165 kaV 
(wWmf39). 279 koV(mrcury-203), 392 koV ('Jn-113). 662 koV (C4si;tm 

6 9  



p. The sooil saompre slquo! that is aunled shall have been previoudy dried. 

b. Prepared plandrsts t l t w M  not be flamed i f  they are majntarmd in a 
desiccated environment pnor b counting. If flaming is wziy thorr this 
should be indud& in ttM case narrative. 
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d. It Is permluibk for the laboratory to use oWr than the cartifiud value in 
a w i n g  Uw rsoovrry of their LCS and MS ~ o r i s r  due to lh grou 
nature ol this aMlyiis. "he approach bken by the lab to derive the 
'oppmnr known value ol the L C S  and MS spike shall be documntd in 
an SOP and ralersnced in tns data packeOe abng with csrttlkrd known 
value. 

6. 

7. 

a. 

9. 

10. 

Uranlum by KPA (Note that thh h net an anrlyrh under the mutino anrlynn 
cr tugoh,  but Ir I commonly-rqueatmd non-routlna rnrlyrh.) 

a. IndnrMual mearuramnta rhrll have a nrinirnum lilatlmo of 230 uwc and 
an Rf of gruater than 0.37. If ramp& dilutlon does no1 rlkw !his &ledon to 
be ml the lab should nole Ihe problem in the cam narralive. Thio criterion 
is no1 rpptkabb if !he concenlrsrion is kkw the E3L lndicaled In tabk 
111.8.1. 

b. IANL r w r v e d  !he right to quire lhe UM of the malhod of standard 
addifions (MSA) in !he ana)yrir of sampbs by KPA 

c 

Elamntal umnium by ICP-MS 

Total digsslbn or fusion Is nol required lor KPA analysis ol  soil samples. 

a. fhe lab's procsdura sboukl be based on €PA mlhod 8020 with umium 
ipvclfk quonlrtabon yuldanca from EPA EMSLGIN mutnod 200,8, 
'Dstarmina'&n of Trace Ekmenb in Waters and Weslsr by JCP-MS'. A n y  
devhfbns lmrn EPA mLclod 6320 ir. the tab's proc4dura shall k 
ru~rmnsC bor approval os povW for in sacWn 111.9. 

Strontium-00 

Gm5s gamma 

8. 11 rh311 be pemwiSle lor the Loboratory to uu other ban the certiM 
value in wesung the rewvwy of mar LCS and MS rs~ovories dum 10 Vle 
gross r m r s  of this ona+is. me approach u4en ~ h s  bb to ~ Q I W O  me 
'apparent' b n  volue of Vla LCS and MS spike shall be docurnenled in 
an SOP and rchrancsd in be  dam plckags abng wb c m e d  known 
voluo. 
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Table I1I.B.I T q c t  urrlytr EQL' by mrmx; $28 or pCA unless indicotcd 

Water Technique' 

3.0 p p p n i o n r l  . 10.0 

10.0 Nh liquid scintillation 

2.0 5 .O gu-propcmionrl 

hmcriciwn=t4 1 0, I 0.1 
~ 

Ptutonium.38, -259 0.1 0.1 

Thorium-228, -30, -32 u, 1 0.1 dphr spectroscopy 

JCP-MGFIA (commonly- 
requested nonmutinc 
andp is) 

Thorium=30, -232 0,l 0.1 

riphr spcct~ncopy 0.) 

Unnium-34, -235,438 0, I 0.1 IC P-MS-FM (commonly. 
rcqucsted non-routine 
analysis) 

Tritium 13oopciJL 300 liquid sintiltation 

muhipla isotopes 
(Tublc llLF.4) 

Am-24 1 : 20 
Cr-137: 20 

G w s  gamma 2.0 100 Nal(l7) or HPGE 
detection 

Tau! uranium KPA'(wmrnonly- 
requested non-routinc 
unalysir) 

Tom1 uranium KP-MS (comnmly- 
requested non-routine 
analysis) 

Rad i urn426 1 ,o 1 *O 

0.5 assorted Rad ium-2.28 

Thorium-34 
I 

20 assorted 
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1 Rule No. I Rule I 

I 2 

1 3 

- I 6 

I! I 8 conmutivc points below cenicr line I I 

1 10 

t 

I 
, I  
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I -y 
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~~ 

1 Tabla tt1,EJ.I lrutrummt Verification urd hlibntion Frequency 
I 

I Calibration Typc 
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